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[Claim 1 ] 

coolant composition . which designates that it mixes to 
coolant which consistsof coolant and n- pentane which do not 
include chlorine group , this n- pentane does not include 
chlorine group at ratio of range of 0. 1 weight % or more 
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Specification 

fit*, *3|[*a)»jlltLTfflLN6*i.Tl^tfl) 
ICli R12(V^DP^>U^-P>^>)<t R500(R12 
tR152a(l,l-557JU*Dl*»i:fl)ft3>jl**l) 

R12 G)1b¥3tt CCl 2 F 2 T'&&o 



X. -5-0)J»jSl**:SiJlTf-29.65 deg C T% R50 
0 <©3»jSI*-33.45 deg C T*fcUa*0»fratS 



H(c3z..ri2 i*jE«i*a>^--r';uiffi»i4*<fi 



«fcy5l*fi^**i*Ctl**joTt^. 

25(^>^;U^-DX^> % CHF 2 CF 3 )-^ R134a(l, 
l,l,2-fh77^tPl$>, CH 2 FCF 3 )*<C*i?) 



C<7) R125 CD3fcjrali**U±T?-48 deg C -?.R1 
34a<73;1&j5li-26 deg CffcSo 
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~14weight % or less as feature 
[Claim 2 ] 

In coolant which does not include chlorine group which is 
chosen from themidst of group which consists of 
pentafluoroethane , 1, 1, 1,2- tetrafluoroethane n- pentane 
coolant composition . which designates that it mixes at ratio 
of range of 0. 1 weight % or more ~14weight % or less 
asfeature 



[Description of the Invention ] 

(J2 ) Industrial Area of Application this invention is used by 
freezer , at same time, regards coolant composition which 
does not have risk which destroys ozone layer . 

(jp2 ) Prior Art 

R12 (dichlorodifluoromethane Tang ) with R500 (R 12 and 
R152a (1 and 1 -difluoroethane ) with azeotrope ) is many in 
those which until recently ,are used as coolant of refrigerator . 

Chemical Formula of R12 is 
CCl<sub>2</sub>F<sub>2</sub>. 

As for boiling point of also, with atmospheric pressure - with 
29.65 deg C, asfor boiling point of R500 - with 33.45 deg C it 
is ideal in the conventional freezer . 

Furthermore suction temperature to compressor relatively 
being high, theextent where discharge temperature causes oil 
sludge of compressor has had property which does not 
become high. 

Furthermore it carries out also role to which also, R12 oil and 
compatibility of compressor is good, pulls back oil in coolant 
circuit to compressor . 

But * and others above-mentioned each coolant being 
discharged in atmosphere by that high ozone destruction 
latency , when it arrives in vacant ozone layer on the earth , 
destroys this said ozone layer . 

As for destruction of this ozone layer as for being caused by 
chlorine group (C 1 ) in coolant you understand. 

Then, coolant , for example Rl 25 which does not include this 
chlorine group (pentafluoroethane , CHF 
<sub>2</sub>CF<sub>3</sub> ) and R134a (1, 1, 1 and 2 
-tetrafluoroethane , CH<sub>2</sub>FCF<sub>3</sub> )it is 
thought as these replacement coolant . 

As for boiling point of this R125 - with 48 deg C, as for 
boiling point of the Rl 34a - they are 26 deg C with 
atmospheric pressure . 
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X. R22(^nPv^;U7)-py^> % CClF 2 H)l*i£ 
CCD R22 <D3&j£l**»ffiTM0.75 deg C T*fe 

So 

Ctlbli, 5feff-rft*B1#PlF* 4810403 ^BJ$ffl 

L^**©)»li<D^U>KlC*oT»3»«) R12(v 

$*fcl*fc<D£LTI*WS&<& R125 ft&A<*fc. « 
*a^Cl)i**»(H)**t?3frl*tLri*R22^ 
R142b ^lC<fcS:/b:>Kl*^2;ftTl^o 



l/R134al*^aK-9--f^jKDffi««(0*-f;Ui:© 
^>£><tfrb# L A CCD n^>£>£ 0.1 it% 



also, R22 ( [kurorojifuruorometan ] CClF<sub>2</sub>H ) is 
something which includes chlorine group (CI ), but because 
ithas possessed hydrogen group (H ), before arriving in ozone 
layer , because the activity it is disassembled, there is not a 
possibility of destroying the ozone layer . 

boiling point of this R22 - is 40.75 deg C with atmospheric 
pressure . 

These are expressed regarding U.S. Patent 
481 0403 specification which precedes, example of the blend 
which does not destroy ozone layer which uses these coolant 
is shownseveral. 

(jp3 ) Problems That Invention Seeks to Solve * problem 

As in aforementioned U.S. Patent , aforementioned R12 
(dichlorodifluoromethane Tang ) with theexample which 
shows equal cooling capacity several is shown with blend of 
coolant of plural which does not destroy ozone layer does 
notinclude chlorine group (CI ) aforementioned R125 other 
things, In addition, blend is shown with R22 and R142b other 
things chlorine group (CI ) with as coolant which includes 
hydrogen group (H ). 

But * and others, with kind of coolant blend which in prior art 
whichrelates is shown undesirable which is shown below 
occurs. 

Namely, coolant , R125 and Rl 34a a which does not include 
above-mentioned chlorine group (CI ) compatibility of oil of 
compressor of refrigeration cycle is bad to polarity . 

Because as for this, compatibility of oil has been due to 
theexistence of chlorine group (CI ). 

compatibility of oil of those where also also, R22 has chlorine 
group (CI )is not satisfactory. 

When oil of compressor does not dissolve in coolant , 
two-phase separation (Separation of oil and coolant ) occurs 
in evaporator of coolant circuit , oil there is a risk where 
bearing sliding element of compressor bake is not being reset 
by compressor . 

this invention designates that various problem which prior art 
which relates hasis solved as objective . 

(jp4 ) Means to Solve the Problems and Working means 

Invention of Claim 1 consists of coolant and n- pentane which 
donot include chlorine group , this n- pentane it is something 
which is mixed to the coolant which does not include chlorine 
group at ratio of range of 0. 1 weight % or more -14 weight % 
or less . 

In addition, invention of Claim 2 n- pentane is something 
which ismixed at ratio of range of 0. 1 weight % or more 
~14weight % or less in coolant which does notinclude 
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1 l*«tt«l= «fcoTttMS*i*lE*ML 2 (£H 

c©»Mtigi»rti=i*<b*ici=***(ci)*$ 

-€"<7)fflfigl±R125 ^90O%.n-^>^ 10 
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chlorine group which is chosen from midst of group 
whichconsists of pentafluoroethane , 1, 1, 1,2- 
tetrafluoroethane . 

(jp5 ) action 

As for boiling point of n- pentane 

(C<sub>5</sub>H<sub>12</sub> ) with + 36.07 deg C, there 
is nota risk which destroys ozone layer with atmospheric 
pressure . 

Because compatibility of oil of compressor of also, 
refrigeration cycle issatisfactory in unusual , by fact that it 
mixes to R125, R134a and R22 where compatibility is bad, 
with state which makes oil in coolant circuit that fuse function 
which feedback is done is done in compressor . 

oil resetting function of this n- pentane extent where weight 
ratio ofmixture is high becomes large, but boiling point was 
high and at sametime because of combustible , if inserted n- 
pentane too much, when mistime necessary freezing 
temperature was not acquired, leaked there is also a risk of 
explosion . 

According to experiment by fact that 0. 1 weight % or more 
14weight % or less it mixes n- pentane ,obtaining necessary 
freezing temperature without impairing function of the oil 
resetting, it can avoid risk of explosion . 

(jp6 ) Working Example 

Next Working Example is explained in drawing . 

drawing is coolant circuit diagram of conventional 
refrigeration cycle . 

As for 1 as for compressor , 2 which is driven with electric 
motor as for the condenser , 3 as for capillary tube , 4 with 
evaporator , as for these sequential it isconnected. 

coolant mixture of coolant , for example R125 and n- pentane 
which do not include chlorine group (CI )in Chemical 
Formula is filled inside this coolant circuit . 

As for composition R125 90 weight %, n- pentane is 10 
weight %. 

You can think coolant mixture of R 134a and n- pentane as 
other Working Example of coolant which is filled. 

As for composition R134a 90 weight %, n- pentane is 10 
weight % in same way. 

Operation of coolant in coolant circuit in drawing is 
explained. 

Flowing into condenser 2, heat release it does high 
temperature and high pressure gaseous coolant mixture which 
dischargesfrom compressor 1 , vacuum is done with capillary 
tube 3 and flows into the evaporator 4, evaporates there and 
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n-^>^>(* R125 Mffi&tfMl^ ^(DftiZ 

R134a<tn-^>£>(D$8<^&;bi£l*-20 deg C~ 
-40 deg C g<DJ*«M*i&K4:-r«»tt«> 

>l*f(*(D0.1 SS%~14«M%^»JST-fcy. 
a*L<l*10«*%A<ftl^ o 

■t(©ffl^l*^(*y R22 A< 90 11%, n-^>$> 

10 II%t^§o 

mmzn-'O^tf^o) o. 

l SS%-14 «S%Trfcy. a*L<l* 10 M% 

**MO»««B««llc«fc4ili*Sl6*S**«: 
l^ttElCn-><>^>*0.1 MS%£Lh~14Kfi% 

R-12 a>»«£«*14A<*«**felc. 
i£f?i£^££l^ R-125 <\i> R-134a §|<Z)?frjgi:ffl 



shows cooling capacity , feedback does in the compressor 1 . 

n- pentane because boiling point is higher than R125, with 
state which inside that makes oil of compressor 1 fuse 
feedback does in compressor 1 . 

Now oil in coolant circuit in compressor 1 feedback is 
obtained 

cooling temperature which is acquired with evaporator 4 with 
coolant which isused because of different , when it selects 
with use objective , is good. 

- You can use combination of combination and R134a and the 
n- pentane with for example R125 and n- pentane with 
conventional domestic refrigeration refrigerator which needs 
the freezing temperature about of 20 deg C~-40deg C. 

Here, n- pentane boiling point is high, when because it is a 
combustible , the proportion is too large, necessary cooling 
temperature stops being acquired in the evaporator 4, at same 
time risk of explosion comes out, converselybe too small, you 
cannot show function of oil resetting andbecome. 

According to experiment as for n- pentane 0. 1 

weight %~14weight % of entirety beingideal, 10 weight % are 

good desirably to in each case above. 

You can think coolant mixture of R22 and n- pentane as other 
coolant which is applied to coolant circuit in figure. 

As for composition after all R22 90 weight %, n- pentane is 
10 weight %. 

With this combination, as for preferred composition , n- 
pentane with 0. 1 weight %~14weight % of entirety , 10 
weight % was good in same way desirably in order toobtain 
necessary freezing temperature . 

(jp7 ) Effect of Invention 

According to coolant composition of this invention because n- 
pentane was mixed to the coolant which does not include 
chlorine group inside range of 0. 1 weight % or more 
~14weight % or less , when n- pentane of combustible leaked, 
as hazard which explosion is donecan be prevented, be able to 
prevent fact that cooling and freezing capacity decreaseswith 
n- pentane where boiling point is high, furthermore, there not 
to be a risk which destroys ozone layer with coolant , 
furthermore, As there is a coolant and a compatibility of R-12 
which is a regulated refrigerant , becausewith n- pentane 
where compatibility of conventional compressor oil which 
does not have the R- 1 25 and R- 1 34aor other coolant and 
compatibility which do not include chlorine isgood oil in 
coolant circuit feedback is done in compressor , as the seizure 
of compressor can be prevented, coolant just is exchanged can 
use even with existing refrigerator unit which uses the 
conventional mineral oil and alkylbenzene oil etc as oil for 
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compressor . 

CHiliCDtB^fcl&Wl] [Brief Explanation of the Drawing (s )] 

OSIi/pSK[E]SSI21"C?fc'So drawing is coolant circuit diagram . 

1 EESS^ 2 ;g$?§3tk 3 ^r-Vtf^'J^ 1 ... compressor , 2**condenser , 3**capillary tube , 

-3. — ~J \ 4 H^tHro 4**evaporator . 

Drawings 

2 
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